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ABSTRACT 

Compared were children's reflectii'e behavior in the 
classroom to their reflective behavior in individual environments • 
Examined were three environmental variables in terms of the way each 
affected reflective behavior in children* The variables are (1) 
report card grades vs* no grades for performance, (2) individual vs* 
classroom environment, and (3) dialogue with an adult vs. written 
test conditions* Results of testing showed that even though children 
differed in reflectivity within a testing condition, children taking 
written tests were in general more reflective than children tested 
under dialogue conditions • It was concluded that it would be unwise 
for educators or researchers to directly compare problem-solving 
scores obtained in different test environments* Also, teacher-student 
dialogue appears to be a particularly difficult environment for 
children working on complex problems. This rapid communications 
system apparently serves to discourage children from processing 
information sufficiently and therefore from solving complex problems* 
(EL) 
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Csing th^ latclu '\^villJr iEiLzarr-s i'.^iF" ,*:-st and oth^r 
faeasures, Jerome <a>;.->' it^lac^^ child i. iaiiu^'e to solve 

compjex problems to h*^ iuipuAsiveiifcS:> T'other t lar. co his IQ. 
Impulsive children respond too quickly and a»ake errors. In the 
present study, urban sixth-graders were found to be far more 
impulsive under Kagan's dialogue condition than under any of four 
written test conditions. Likewise, suburban first-, third- and 
fifth-graders were far n^ore impulsive under dialogue than under 
group written conditions Adult- student dialogue serves co dis- 
courage children from processing information sufficiently and 
therefore from solving; complex problems. 
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There are sowewhac consistent individual differences among 
children in their cognitive disposition to be slow and accurate or 
fast and inaccurate when solving complex problems having several 
alternatives (Kagan, 1965). The reflective child examines evidence 
more carefully for a longer time and makes fewer errors than the im- 
pulsive child (Drake, 1970). Differences in reflection-impulsivity 
are most often measured by Kagan' s Matching Familiar Figures Test (MFF) . 
Each test item contains a familiar drawing and six or eight facsimiles. 
The task is to choose the one facsimile which exactly matches the 
drawing. 

Tnipulsivity has been related to memory problems, poor reading 
(Kagan, 1965), difficulty with inductive reasoning tasks (Kagan, 
Pearson, & Welch, 1966), and school failure (Messer, 1970). 

There has been concern with finding environmental variables which 
n,ay increase children's reflectivity. Children who watched aJult models 
(Debus, 1970) or who were- sub jected to induced failure (vs. induced 
success) at another task (Messer, 1968) later showed significantly in- 
crea.sed times but not increased accuracy on the MFF. However, direct 



training (brings, 1966) and a year's exposure to a reflective teacher 
(Yando i Kagan. 19o8) resulted in both Increased times and increased 
accuracy ♦ 

only one study dealt with testing enviromnent. "Warm v^. cold" 
individual t..stine conditions were found to have little effect (Kagan. 

Rosman, Day, Albeit, i< Phillins l<irii'^ vu^ ^ a i-j 

■^■^P^' J.-'b^;. rne study did not examine how 

studenco niignt behave in group envirotvn.^nts. 

In fact, the entire reflectivity literature is void of studies of 
children's behavior in group environ^nents. most notably the classroom. 
Inferences are n^ade from the literature that the critical variables 
are the same for individual and group environments. 

The present study compares children's reflective behavior in the 
classroom to reflective behavior in individual environn.ents . 

The present study examines three environ, -^tal variables in terms 
of the way each affects reflective behavior in children. The variables 
are (a) report card grades vs. no grades for performance; (b) individual 
vs. classroom environment; and (c) dialogue with an adult vs. written 
cest conditions* 



Method 



Ss were 156 sixth graders in urban public schools (Fall River, 
Massachusetts). Most were from lower- or working-class families. The 
mean IQ was 101 . 



Tescing conditions Included five alLeraacives ♦ ICagan's dialogue 
condition,, in which tlie individual answered orally and was told whether 
he was correct; and four wricten-test conditions, in which simply 
wote a number designating his answer and received no feedback. The 
four written conditions were individual testing, with report card grades; 
iadividuai-i-io graJcs; group-grades; and group-no grades. 

The first eigat Lte^s of the MFF, Sec 1-S (juvenile version) were 
used. S^t^ in adjoining seats received booklets with the items in 
different random sequences. In all cases, there was no time limit; in 
the group conditions. £ raised his hand when finished and received a 
crossword puzzle to do. T^o ]Ls worked together to administer the test 
to each class. 

Tests v^rere scored for number of items correct and for mean time per 
item; I.e., decision time to first response, not including answer-writing 
time (5 seconds per item) or page-turning time (6 seconds per item). 

Results 

Correlations under Different Test Environments' 

The product-moment correlations among IQ, MFF score, and MFF time 
under each of the five testing conditions are presented in Table 1. 
(See Table 2 for ^s.) In each of the five environments, MFF score v/as 
not significantly correlated with IQ; correlation ranged from .05 to .32. 



Insert Table 1 about here. 



Table 1 

Grade 6; Incercor relations of MFF Score, MFF Time, 
and 10 Under Eacii Condition 



IQ X MFF 
time 



MFF Score 
>: MI-T Time 



■.27 



.03 



.18 
-.20 
.34* 



.62** 

.35* 

.48** 



.17 



Condition 



TQ X MFF 
score 



Individual - 

Grades 
Individual - 

No Grades 
Group - Grades 
Group - No Grades 
Dialogue 

Condition 



.05 

.09 
.07 
.16 

.32 



£ < .05 



iciz 



p < .01 
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In four of the five environments, MFF time waa not significantly 
correlated with IQ; correlations ranged from -.27 to +»34» Thus IQ 
is relatively independent of accuracy and time across environments, 

MFF score and MFF time were significantly correlated in three of the 
fouf environments, indicating that the distinction between reflective 
(slow, accurate) and impulsive (fast, inaccurate) students is valid 
across a variety of testing conditions. 

Grades vs. No Grades and Individual vs. Group Environments 

Means and standard deviations of each measure in each test environ- 
ment are presented in Table 2. Two-way analyses of variance showed the 

Insert Table 2 about here. 

effects of Grades vs. No Grades and Individual vs,_ Group conditions on 
MFF scores and times. All measures were taken under written testing 
conditions. 

The variables did not affect scores but did affect time spent. 
Table 3 shows that MFF score was not significantly affected by the presence 

Insert Table 3 about here. 

or absence of grades or by the individual or group test environment. 
Table 4 shows that students tested under group conditions spent a 

Insert Table 4 about here, 
significantly longer time per item than did students in the individual 
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Table 3 

Grade 6: Analysis of Variance on MI-T 
Score (Number Correct) 



Source 



Grades v£» No Grades (A) 1 »5 

Individual vs. Group (B) 1 1,2 

A X B 1 .0 
Error 127 
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Table 4 

Grade 6: Analysis of Variance on MFF 
Time (Mean Time per Item in Seconds) " 

source df £ 

Grades vs. No Grades (A) 1 2.9 

Individual v£. Group (B) 1 8.2** 

A X B 1 6.6* 

Error 127 

£ c .05 



tcjbt environment: {,1^ = 3.2, o ^ .01). Gradtb alone did not si>;nll Acantly 
affect time. Ihe inttiraction of >;radi*s and .^coup environment had a 
significant effect on time (£ = 0.6, ]> < .03). liiat is, students in 
tile Croup-Grade-v :ondition ^pent an especialiv low^ tmc on the MFF test. 

Lf fects of Dialogu c on Uof lec t xvity 

Reflectivity \/at; tested under a lifth condition, a dialogue condition 
corresponding to Kagan's original test environment used in virtually all 
previous studies of reflectivity. Scores under the dialogue condition 
were compared to scores under each of the four written test conditions 
by use of a ^ test. Students under dialogue conditions scored signifi»- 
cantly lower in every comparison (bC^ Table 5). The mean score for 
dialogue condition students was 3.8 correct, while the mean scores in 

Insert Table 5 about here. 

the x^^:itten conditions ranged from 5.2 to 5.7 correct. 

Likewise, students under dialogue conditions tijok significantly 

less time than those under each of the writt'^n conditions (see Table 5). 

Mean time per item averaged ;>4.8 seconds under the dialogue condition 
an average of 

and ranged from7^U.4 seconds to 65.4 seconds under the written condi- 
tions. In sum, the dialogue condition students were a great deal more 
impulsive than were students in any of the four written conditions. 
Dialogue appears, then, ti seriously hamper reflective thought. 



lable 5 

Cjrade 0: ^ ivst^ Loinparinj> OiaIOk;ue Condition to 
Four Written Test t.onditions on Kach Ket Activity Measure 

Score Timo 

Diiiioguc vs. 

Individual-Grades 45 -3.2-^^ -3.3^* 

Dialogue ys . 

Indlvidual-No Grades m7 ^ -2.6>» -3.8** 

Dialogue v3 . 

Group-Grades b9 -4.4^^*^ -8.4** 

Dia] oguc vs. 

Group-No Grades 62 -3.9''<''<^ 7** 

'Absence of homogeneity of variance called for use of an 
adjusted t^ test (see Ftjrguson, 1959, pp. 143-245); degrees of 
frtiedom are not indicated for an adjusted t^. 
£ - -05 

£ . .01 



Method 

£s were first graders, third graders, and fifth graders in 
suburban public schools CCewton, Massachusetts), The school neighbor- 
hoods were predominantly upper middle clast*. At eacn grade level, Ss 
were tested under either individual dialogue conditions or group 
written-test conditions. 

The test consisted of a twelve-item MFF in versions at a suitable 
difficulty level for each grade. Ss in adjoining seats received 
booklets with items in different random sequences. In class, each 
first grader circled his answer; e<ich rhird- or fifth-grader recorded 
the number designating his answer. 

Tests were scored for number of items correct and for mean response 
time per item, as in the Grade 6 study. 

For the fifth graders, two versions of the MFF test were used. 
The version administered second was identical to the first, except 
that the answer alternatives were rearranged in position* 

Results 

Correlations under Different Test Environments 

The product-moment correlations for the Grade 5 individual condi- 
tions were .12 between IQ and JIFF score was .12, and between IQ and 
MFF time was .18. For the Grade 5 group condition the correlation 
between IQ and MFF score was .36 (£ < .05) and between IQ and MFF Lime 
was -.10. (See Table 7 for N*s.) Too few IQ scores were available in 



grades 1 and 3 to do a correlation, riuii tne refleccxvity ta^asures 
were relatively independent of IQ across environments. The correlations 
between MfF Score and MFF Time are presented in Table 6 for each grade 



level . 



Insert Taole b about here. 



The correlations are all significant and reasonably high across both 
the individual and group conditions. The dichotomy of reflective (slow- 
accurate) and impulsive (fasc-inaccurate) appears valid across the grade 
levels and individual vs. group conditions of this study. 

Individual vs . Group Environments 

.Means and standard deviations of each measure in each test environ- 
ment for grades 1, 3 and 5 are presented in Table 7. The individual and 
group conditions were compared on each measure. (See Table 8). 



Insert Table 7 about here. 
Insert Table 8 about here. 



For each of grades 1, 3 and 5, students under the group condition scored 
significantly higher and took significantly longer than did students 
tested under the individual condition. In short, classroom students 
are more reflective than individually tested students. 



Correlations of MFF Score, Vit^S fime, and LQ 

\ >n*T Score x ^FF Time 



Grade I Dialogue 33 o3 

Group A 3 ,36 

Grade 3 Dialogue 48 ,66 

Group 42 ,68 

Grade 5 Dialogue 49 ,61 

Group 54 ,56 

N IQ X MFF IQ X MFF 

Score Time 

Grade 5 Dialogue 44 ,12 ,18 

Group 46 .36 -.10 



Table 7 

Means and Standard Deviacioas of MFF Score and MFF Time 

MFF Score MFF Time (sec.) 











X 


S.D 


X 


S.D. 


Grade 


1 


Dialogue 


38 


4.58 


2.07 


138.5 


59.1 






Group 


43 


3.74 


2.12 


353.5 


191.2 


Grade 


3 


Dialogue 


48 


5.46 


2.60 


491.1 


423.1 






Group 


42 


6.67 


2,95 


743 .8 


358.4 


Grade 


5 


Dialogue 


49 


6.22 


2.21 


534.6 


298.0 






Group 


54 


7.54 


2.30 


842.8 


299.5 



Table 8 

Te.st» Comparing Dialogue Condition Co 
Group-Written Condition on MFF Score and MFF Time 



Grade 1 
Grade 3 
Grade b 



MFF Score 
t 

2,92** 

2.0/*-'^ 

2.46* 



MFF Time 
_t 

5.18** 
3.00** 
6.57** 



,01 
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The Second Testine 

The two fifth grade classevS that were tested individually the 
first time were tested as a group the second time. The two classes 
tested as a group first were tested individually the second time. 
The mean MFF scores and '^WF times for each testing are presented ia 
Table 9. The two test versions were counterbalanced across groups 
nnd testings. The means for the two versions were so nearly 

insert Table 9 about here. 

Identical that they are not presented separately. (See Tables 10 
and 11.) 

A three factor analysis of variance with the third factor 
being the repeated one was used on the MFF Score. (See Table 10.) 
The two test versions were virtu^^lly identical in score (F=0.2) 
across the two testings. It made little difference whether the 
individual or group condition was first (F=0.2). The students, on 
the average, improved somewhat on the second testing (F=5.7, P<.05). 
Students scored higher in the group condition than in the individual 
condition regardless of which was given first (F=34.8, P<.01). The 
other interactions in the analysis showed negligible differences. 

Insert Table 10 about here. 

A similar three factor analysis of variance with the third 
factor repeated was done on MFF Time. (See Table 11.) The students 
on the average, took less time on the second testing (F=26.9, Pc.Ol) 
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-rp Sct^n. i'!,' amber Oorrcct ) 



Source 

jj fctwy en Su b jec ts 
Test Version (A) 
Individual v_s. Group (I>) 
A X 15 

Error (Between) 



df 
100 
1 
1 
1 
97 



1.4 
1.7 

9.0 

8Ji 



F 

.2 
.2 

1.1 



VJichin Subjec ts 101 

First vs_. Second Testing (c) 1 

A X c 1 

B X C ■ 1 

A X B X C 1 

Error (Within) 97 



16.0 
.1 
98.0 
.1 
2.8 



.0 
.0 



£<.05 

£<.01 



The students took longer in the group condicion than in the individual 
condition, regardless of che sequence of the two conditions (F=='130.2, 
■p<.Oi). The other factors and interactions had a negligible effect. 



Insert Table 11 about here. 



The main finding of Che above two analyses is that classes that 
behave impulsively (fast, inaccurate) when tested individually will 
become much more reflective (slow, accurate) when tested as a 
group. The group condition produces much more reflective behavior 
regardless of whether it occurs before or after the individual 
condition. 

To determine how well the construct ref lection- impulsivity holds 
across conditions, the MFF measures from the individual and group 
conditions were correlated (See Table 12). The correlations between 



Insert Table 12 about here. 



MFF Score and MFF Score across two conditions were .46 and .55. 
The correlations between MFF Time across the two conditions were 
.44 and .36. MFF Score in one condition was correlated with MFF 
Time in a different condition. The correlations were .10, .58, 
.22, and .41, and the average correlation was .36. Thus, in general, 
there was a moderate consistency of the reflection-impulsivity 
dimension that held across group and individual environments. 



Table 11 

Grade i: Repeated Measures ■\ncil%sis of Variance 
on MFF Time 



Source 



df 



MS 



Between Subjects ■ 100 
Test Version (A) 
Individual vs. Group (B) 
A X B 

Error (Between) 9 

VJithin Sub jects 10 
First vs. Second Testing (c) 
A X C 
B X C 
A X B X C 
Error (Within) 



1537 
66561 
94509 
92A47 



1150146 
54438 

5560b96 
22905 
42702 



.0 
.7 
1.0 



26.9-""'f 
1.3 
130.2'-""f 
.5 



vvv.-j><.0l 



c 

(0 



JO 

to 



u 
u 



u 
o 

E 

•H 

H 
fa 

c 

CJ 

o 
o 
to 

fa 

o 

c 

o 

•H 

to 

o 
o 
u 

0) 
u 

c 
w 



CO 
U 



03 
C 

o 

•H 

O 
O 

u 

•o 
c 

03 



•rl 

> 

c 

H 

C 
C 

•H 

■Ul 
« 

<y 
H 



O 

o 

lu 
fa 



o 
o 

fa 



60 
C 
•1-4 

u 

W 

H 



'H 



fa 



fa fa 



O 

o 

fa 



c 

•ri 
U 

<y 

c 
o 
o 
o 



o 



so 



CO 



in 
in 



c 

o 



o 



> 



C 

o 

•H 

c 

o 
u 

a. 
:j 
o 

o 



c 
o 
••^ 

c 

o 
o 

<x 

o 



c 

CM 



o 

C 

o 

o 



•rl 

> 



Discussion 

Children can reat,onablv &c- classified as reflective (slow, 
accurate) and impulsive (fa«5L, inaccurate) under both dialogue and 
v,roup testing conditions. Kven though children differ in reflectivity 
within a testing condition, children taking written tests are in 
general far more reflective than children tested under dialogue con- 
ditions. First graders tested under group-written conditions took 
about as long as did college graduates tested under individual-dialogue 
conditions by Yando Kagan (1968). Virtually none of the students 
tested under group-written conditions would be classified as 
"impulsive" using the dialogue condition noritis from Kagan' s original 
work . 

On the basis of the present study, we conclude it would be 
unwise for educators or researchers to directly compare problem- 
solving scores obtained in different test environments. More 
importantly, we conclude that teacher-student dialogue appears to 
be a particularly difficult environment for children working on 
complex problems. Dialogue is a rapid- tempo communications system 
with time gaps of a fraction of a second between the utterances of 
two speakers. This rapid communications system apparently serves 
to discourage children from processing infoi-mation sufficiently and 
therefore from solving complex problems. 
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